Introduction
Azide ligand binding to protein binuclear centres has played a key role in bioinorganic stud ies. This is because o f strong charge transfer ab sorption in the visible region, accessibility by IR and ESR spectroscopic techniques and its variable mode of bonding [1] . Terminal, end-on and endto-end bridging azido ligands are all known in cop per chemistry [2] . Recently we reported the syn thesis and structural characterizations of a series of copper azide complexes [3] [4] [5] [6] in order to inves tigate the factors influencing the bonding modes of azide in these complexes. Now we have synthe sized two new 1:1 complexes of copper(II) azide with 4-methylquinoline (4-MeQ) and 2-methylpyridine (2-pic) and characterized them by X-ray crystallography, IR and reflectance spectra.
Experimental

Preparation o f polymeric Cu( 4-M eQ ) (N 3) 2 (I)
C u (N 0 3)3-3 H 20 (0.972 g, 4 mmol) dissolved in 20 ml acetone and 4-methylquinoline (0.50 g, 3.5 mmol) dissolved in 30 ml acetone were mixed together followed by the addition of N aN 3 (0.534 g, 8 mmol) dissolved in a minimum o f wa ter. The final mixture was boiled for several m in utes, cooled and allowed to stand until black wellformed crystals of 1 separated. 
Preparation o f polymeric Cu(2-pic) ( N3) 2 (2)
An ethanolic solution of 2-picoline (0.74 g, 8 mmol) was added to C u (N 0 3)2-3 H 20 (1.46 g, 6 mmol) dissolved in 40 ml ethanol. After dropwise addition of 0.85 g (13 mmol) of N aN 3 dis solved in 5 ml water to the stirred solution, the fin al mixture was heated and filtered. The Scan-m ode a>-scan, Aoj = 1. 
X -r a y crystallography
Single crystals of both com pounds were meas ured at 103(2) Kona modified STOE 4-circle dif fractom eter equipped with a NONIUS cooling de vice. The cell dimensions were determined from setting angles of 65 (compound 1) and 34 (com pound 2) reflections, respectively. Intensity data were collected with graphite monochrom ated M oKtt radiation, (A = 71.069 pm) and processed in the usual way (corrections: LP factor, absorp tion [7] , no extinction correction). Crystallographic data are given in Table I. The structure was solved by heavy-atom m eth ods. Anisotropic displacement parameters were applied to the Cu, C and N atoms (full-matrix least-squares refinements). The H atoms were geo metrically positioned and included with isotropic displacement param eters in the final refinement cycles. The program s DIFABS [7] , SHELX-76 [8] , SHELXS-86 [9] , and THE X-RAY SYSTEM [10] were used for all computations. Analytical expres sions for neutral-atom scattering factors were em ployed, and anom alous dispersion corrections were incorporated [11] . The final positional pa rameters are listed in Tables II and III 1853 (9) 659 (3) 2338 (7) 36 (4) 2896 (2) 1167 (1) 2979 (2) 12 (1) C 2 4546 (3) 959 (2) 3093 (3) 14 (1) C 3 5970 (3) 1123 (2) 4536 (3) 19 (1) C 4 5684 (3) 1494 (2) 5873 (3) 20 (1) C 5 3982 (3) 1679 (2) 5745 (3) 19 (1) C 6 2625 (3) 1511 (2) 4283 (3) 15 (1) C l 4771 (3) 549 (2) 1622 (3) 20 (1) T able V. M ain bond distances (pm ) an d angles (deg) o f 2. 
S p ec tra l d ata
The infrared absorption bands are listed in T a ble VI and the electronic spectra o f the solid com plexes are shown in Fig. 5 . The experimental pro cedures used for spectral measurements have been given previously [6] .
Results and Discussion
C rysta l structures
A plot and the atom numbering scheme of the Cu(4-MeQ)(N3)2 1 are given in Fig. 1 . The coordi nation of the Cu(II) atom by the 4-methylquinoline and azido ligands may be described as very (Table III) . The much weaker inter action between Cu and N21 is consistent with the fact that angle N 1 -C u -N 11 B exceeds the other two angles in the "equatorial plane" of the C uN 5 kernel by about 40 . The coordination polyhedra have common edges and form colums all aligned parallel to the a axis (Fig. 2) . Both azide groups act as /i(l,l)-bridging ligands. The asymmetric azide ligands are linear, the mean N rt-N fj bond length is 120.5(8) pm and the mean N^-N ., bond length is 115.1(9) pm.
Similar colum nar structures have also been reported for polymeric Cu(3-pic)(N3)2 [4] . Zn(4-pic)(N3)2 [12] , Zn(3-pic)(N3)2 [13] " and Zn(2-pic)(N3)2 [14] , Their edge-sharing trigonal bi pyramidal coordination polyhedra are also con nected by //(1,1 Abridging azide ligands. Fig. 3 illustrates the principal structure features of Cu(2-pic)(N3)2 (2 ). This complex differs from 1 in that the coordination environment of the Cu(II) atom is distorted square pyramidal with basal C u -N bonds in the range 198.7(2)-202.0(2) pm and a large apical bond of 227.3(2) pm to N21 (Table IV) . While both azides serve as //(1,1) in 1, the two azides act differently in 2. Thus the N 11 -N 1 2 -N 1 3 azido ligand functions in the //(1,1) mode through Nil, giving rise to a cyclic Cu2N. system located about a crystallographic inversion center. These C u2N 2 units are further connected by the other N 2 1 -N 2 2 -N 2 3 B azido ligand in an asymmetric //(l,3) fashion, to form layers within the tfb-plane. These layers are separated by the basal coordinated picoline ligands (Fig. 4) . The two independent azide groups are essentially li near, and the N a-N^ and N^-N }, bond lengths show a much smaller difference in the case of //(l,3)-bridging (Table IV) .
The structure of 2, which resembles very closely that of catena-di-//(l,3)-azido-[di-//(l,l)-azido-bis-(ethylnicotinate)dicopper(II)] complex [6] , differs from that of the polymeric 1:1 copper(II) azide 
In fra re d sp ectra
The infrared spectra (Table VI) of both com plexes show at least two absorption bands above 2000 cm -1 due to asymmetric azide stretching, as well as two bands in the range of 1350-1270 cm -1 associated with vsN 3 mode. The appearance of these latter bands provides strong evidence for the asymmetric nature of the azide ligands. However, we could not distinguish between complexes 1 and 2 from these stretching vibration bands since both com pounds contain //(1,1) asymmetric bridging azido ligands in addition to the symmetrical //(l,3) azido groups in 2. In the far infrared region at least three medium to strong bands are observed in the range 410-350 cm "1 and attributed to v C u -N 3 modes. These bands are very similar to those re ported for polymeric Cu(3-pic)(N3)2 which con tains the copper atoms in a distorted trigonal bipyramidal environment [25] . The range of the v C u -N 3 absorption is very close to that found for the isoelectronic cyanato complexes of copper(II) with similar ligands [26] . T herm al ellipsoids represent 50% probability. M . A. S. G o h e r -F . A. M au tn er • Polym erie C u(4-M eQ )(N 3)2 and C u(2-pic)(N 3),
E lectronic spectra
The electronic spectra of the solid complexes are shown in Fig. 5 . The solid complex 1 has its d -d band at 14084 cm "1, accompanied by a distinct ab sorption band at 18 518 cm "1. Thus the d -d band falls in the range usually found for five-coordinate copper(II) complexes [27, 28] , The whole spectrum in fact closely resembles that reported (see Fig. 1 of ref. [4] ) for polymeric Cu(3-pic)(N3)2 which fea tures distorted trigonal bipyramidal metal coordi nation, except that corresponding bands in the lat ter are shifted to lower energies (13 888 cm -1 and 18018 cm -1, respectively). The d -d band of com plex 2, on the other hand, is strong and broad with a maximum around 13 333 cm "1. The distinct band which appears at 17921 cm "1 is generally taken as good evidence of a binuclear Cu2N 2 ring structural unit [29] , This spectrum is very similar to that re ported (see Fig. lb , ref. [6] ) for the polymeric 1:1 copper(II) azide complex of ethyl nicotinate in which copper(II) atoms have a distorted square pyramidal coordination geometry.
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